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Analysis of Variation Characteristics of Leaf Color of Populus euphratica

and Influencing Meteorological Factors in Ejina
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Meteorological Bureau, Alashan, Inner Mongolia 750306, China)

Abstract: Taking Populus euphratica in Ejina as the research object, we analyzed the characteristics of leaf
color parameters, pigment contents of P. euphratica and meteorological conditions in different periods.

The main influencing factors of leaf discoloration of P. euphratica were explored, which laid a research
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basis for leaf senescence of P. euphratica and meteorological service of yellow leaf phenology landscape in
Ejina in autumn. The results showed that: (1) the leaf color parameters L *, a " and C" of P. euphratica
showed a gradually rising tendency, the 6 and & values increased first and then decreased. The changes of
leaf color showed green, light yellow, golden and orange in leaf color changing process. (2) During the
discoloration period of P. euphratica, the content of leaf chlorophyll in leaves decreased significantly,
while the lutein and carotenoids contents increased slowly first and then decreased slightly, the content of
anthocyanin had little change, and the content of soluble sugar also increased first and then decreased. The
ratio of total chlorophyll to carotenoids decreased by 97.5% at the end of discoloration compared with the
initial stage. (3) In the same period of leaf discoloration of P. euphratica , the temperature gradually de-
creased, and the daily temperature range kept relatively stable at about 14 °C, the direct radiation gradual-
ly decreased, and the average relative humidity first increased and then decreased, but the overall perform-
ance was an increasing trend. The evaporation decreased gradually as a whole. (4) During the color chan-
ging period, leaf color parameters L ", a”, b*, C" were significantly negatively correlated with chloro-
phyll a, chlorophyll b, total chlorophyll contents and the ratio of chlorophyll to carotenoids (P <C0. 01).
The maximum temperature, minimum temperature and average temperature showed significant negative
", 0", C"(P<C0.05), while they showed significant or ex-
tremely significant positive correlation with chlorophyll a, chlorophyll b, total chlorophyll contents and

correlation with leaf color parameters L ™, a

the ratio of chlorophyll to carotenoid. Air relative humidity showed a significant or extremely significant
positive correlation with lutein and carotenoid. The study revealed that the leaves landscape of P. euph-
ratica in Ejina gradually showed light to dark yellow in the process of senescence, which was the result of
large and rapid decomposition of chlorophyll and relative increase of carotenoid content. Temperature was
the main limiting meteorological factor affected the senescence and etiolation of P. euphratica leaves.
Chlorophyll decomposition was accelerated at low temperature, and higher air humidity was conducive to
keeping carotenoid content remain stable and maintaining a longer viewer period of yellow leaf landscape.
Key words: Ejina; Populus euphratica; leal senescence; color parameters; pigment contents; meteoro-

logical elements
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Table 1 The correlation coefficients among the leaf

color parameters in P. euphratica

2

Parameter a b ¢ h
L 1 0.865" 0.929" 0.941" 0.796""
a’ 1 0.838" 0.942" 0.775"
b’ 1 0.965™ 0.810"
c” 1 0.858"

h 1

e %x RIRAE 0. 01 KT WEFAE, » KIRTE 0. 05 /KT it FAH
X. TR
Note: ** indicates a significant correlation at the 0. 01 level, * in-

dicates a significant correlation at the 0. 05 level. The same as below
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Fig. 2 Leaf color change of P. euphratica in Ejina
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Table 2 The correlation coefficients among the leaf pigment and soluble sugar contents in leaves of P. euphratica

QERIRWEEE  wmga gy BTEE EE  RHBNE BEEH TR
sugar content Chlorophyll a  Chlorophyll b Chlorophyll Xanthophyll Carotenoid Anthocyanin  Soluble sugar

M2 % a Chlorophyll a 1 0.995" 0.999 ™ —0.612 —0.652 —0.422 —0. 847
W42 b Chlorophyll b 1 0.996" —0. 606 —0.617 —0. 382 —0.850
JAN4¢ % Total chlorophyll 1 —0.611 —0. 640 —0.408 —0.851
M- # % Xanthophyll 1 0.901° 0.934" 0.472
K% & Carotenoid 1 0.926" 0. 682
W6 ZE T Anthocyanin 1 0.361
MR Soluble sugar 1

R3 HFANEHETURBESKEH

Table 3 Meteorological factors during the same period of P. euphratica leal color change in Ejina

HH¥ (H-H) Date(Month-day)

REER

Meteorological factor 9-25 9-30 10-05 10-10 10-15
¢ 5 i Maximum temperature/ ‘C 28.90 25. 60 19. 10 15. 60 16. 30
AR Minimum temperature/°C 14. 60 10. 20 10. 10 2.40 2.10
SF-HS iR Average temperature/°C 21.00 16. 70 13.90 7.90 8. 60
SR H %22 Diurnal temperature difference/°C 13.54 15. 36 8.96 13.18 14.18
M X R E Relative humidity/ % 25. 80 22.60 29. 40 42. 60 30. 40
& H BRI 4L Total sunshine durations(h) 49. 90 53. 60 32.30 41. 40 41. 40
B4R 5T A Total direct radiative/ (MJ/m”) 54.16 43.04 30. 00 36. 09 32.77
7% J 1t Evaporation/mm 6.70 5.76 5. 84 3.98 3.88

4 BMFNEPHREEREEMESHEMEXRY
Table 4 The correlation coefficients between the leaf pigments and color parameters of P. euphratica
P 8,2 %1 Color parameter
Pigment and soluble sugar content
L’ a’ b’ c” h

%% a Chlorophyll a —0.967" —0.9417 —0.970" —0.965" —0.825
44 % b Chlorophyll b —0.992"™ —0.963" —0.986™ —0.990" —0.884"
B 4¢3 Total chlorophyll —0.978" —0.951" —0.978" —0.976 " —0. 849
3 % Xanthophyll 0.556 0.632 0. 491 0.528 0. 308
HiHA% hFE Carotenoid 0.555 0.524 0.540 0.513 0.316
a2 E bR Total chlorophyll/ Carotenoid —0.964" —0.937" —0.967" —0.961" —0.818
A FE A Anthocyanin 0. 306 0. 364 0.261 0.269 0.021
Al MR Soluble sugar 0.852 0.683 0.888" 0.823 0.816
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Table 5 The correlation coefficients between the meteorological factors and color parameters of P. euphratica
g @240 Color parameter

Meteorological factor L° - = c* A
% < Maximum temperature —0.905 —0.899" —0.902" —0.896" —0.701
KA Minimum temperature —0.894" —0.938" —0.891" —0.910" —0.672
¥R Average temperature —0.914" —0.941" —0.884" —0.906" —0. 721
S H %24 Diurnal temperature difference —0.121 —0.045 —0.235 —0.111 —0.055
FH X R JE Relative humidity 0.536 0.502 0.520 0.492 0.301
S5 H IERF#L Total sunshine durations —0.521 —0.433 —0. 600 —0.518 —0. 345
B B Total direct radiative —0.816 —0.813 —0.845 —0.812 —0.820
Z£ K it Evaporation —0.841 —0.726 —0.782 —0.837 —0.644

K6 SEEHESHARBESERAXRY

Table 6 The correlation coefficients between the meteorological factors and leaf pigments contents of P. euphratica

K% B #E Meteorological factor

0 5 TR I o

Pigment and soluble sugar content l\%rijum ﬁlﬁj‘uﬁi ﬁij‘g{fu *gz?jf?v%
temperature temperature temperature humidity
4¢3 a Chlorophyll a 0.976" 0.878" 0.949” —0.630
M4t 3% b Chlorophyll b 0.9 0.891" 0.947" —0.596
B4 & Total chlorophyll 0.969" 0.885" 0.950" —0.619
M # 2 Xanthophyll —0.73¢ —0. 859 —0.822 0.899"
K% N #E Carotenoid —0. 780 —0.727 —0.779 0.995"
Bt & /2 E N & Total chlorophyll/Carotenoid 0.980" 0.881" 0.953" —0.649
A0 E A Anthocyanin —0.5 —0. 649 —0.639 0.930"
% PEBE Soluble sugar —0.814 —0. 627 —0.755 0.673
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